The American Board of Family Medicine (ABFM) is committed to offering cognitive examinations that are both pertinent to the specialty of family medicine and psychometrically sound. This article reviews the history of the development of the blueprint of the ABFM certification and recertification cognitive examinations and describes the creation of a new one. The design of the new blueprint represents a significant change. The intention of the new plan is to create a continuously evolving approach that will assure family physicians that the content of their specialty board certification/recertification examination is relevant to their practices and to the discipline. The ABFM anticipates that assessments based on the new blueprint will assist family physicians in attaining and maintaining the knowledge required to practice high quality family medicine by focusing their certification and recertification examinations and, therefore, studies for those examinations on material that is relevant to their practices. (J Am Board Fam Pract 2005;18:546 -54.)
The American Board of Family Medicine (ABFM) is committed to offering cognitive examinations that are both pertinent to the specialty of family medicine and psychometrically sound. This article reviews the history of the development of the blueprint of the ABFM certification and recertification cognitive examinations and describes the creation of a new one. The design of the new blueprint represents a significant change. The intention of the new plan is to create a continuously evolving approach that will assure family physicians that the content of their specialty board certification/recertification examination is relevant to their practices and to the discipline. The ABFM anticipates that assessments based on the new blueprint will assist family physicians in attaining and maintaining the knowledge required to practice high quality family medicine by focusing their certification and recertification examinations and, therefore, studies for those examinations on material that is relevant to their practices. 
Background
Construction of high stakes cognitive examinations that are psychometrically sound is usually dependent on the utilization of a blueprint or design for the examination. [1] [2] [3] The American Board of Family Medicine (ABFM) has, for over 20 years, used a "content blueprint" that represents areas of practice in the discipline of family medicine and that defined both the subject areas and the proportion of questions in ABFM certification and recertification examinations. Norcini and colleagues 4 have described the essential structure of this type of content-based definition of medical practice. The old basic ABFM content blueprint is shown in Table 1 .
The development and implementation of Maintenance of Certification for Family Physicians (MC-FP) provided an impetus for the ABFM to review and evolve the Family Medicine Board Examination. Maintenance of Certification for all specialty boards under the American Board of Medical Specialties umbrella includes a secure cognitive examination as one of its components. In early 2003, the ABFM, in consultation with a cadre of family medicine educators, determined that the cognitive examination Content Blueprint in use at that time required revision. The goals of the decision were to adjust the test to the maturation of the field of family medicine as more than the summation of parts of other fields, to connect board certification to the quality movement in the United States, and to maintain fidelity in a defensible process. The ABFM also anticipated introducing computerized examinations and offering the examinations multiple times each year, which would require generating additional test items to maintain security and validity. Both changes also required precise assignment of each test question to appropriate categories and sub-categories in "test item banks" to accurately retrieve questions and assign them to an examination based on the blueprint.
Equally important in the decision to revise the original blueprint was the planned move in 2006 from a classical test theory psychometric model to one that will rely on item response theory (IRT) (see definitions in Table 2 ). IRT offers advantages over classical test theory, including the ability to fashion an examination that focuses measurement on a selected level of knowledge, rather than a comparison of persons across tests and test items. This allows the administration of multiple tests each year with better assurance of comparability between the multiple tests. In the case of the ABFM examination, it would be very useful to have very precise measurement in the region of the cut score (ie, pass fail score). Because the current examination is a relatively random sample of items from the examination pool, its measurement precision is probably to be distributed normally around the average level of difficulty of the items in the pool.
This means that it measures most precisely at that level, rather than at the level of the passing threshold. This method of measuring knowledge is less effective than desirable or achievable.
IRT provides a better method of equating, or comparing and adjusting, the difficulty of different versions of the examination. This has practical importance especially for those candidates who take 2 or more consecutive examinations. The use of a more robust and well-grounded theoretical measurement model such as IRT improves the equating procedure. Therefore, a more precise blueprint was required to guarantee that test items were appropriately categorized by content as well as by difficulty as measured by IRT within specific content areas.
Throughout this article, a number of terms will be used that may not be familiar to the reader. Definitions of these terms are provided in Table 2 .
In the remainder of this article, we will outline the process used to develop and define a new examination blueprint, elucidate the specific blueprint components, and explore implementation plans and future directions.
The Development Process
The ABFM had conducted 3 validity studies of its specialty-based examination content blueprint over Item response theory A modern statistical theory for test development and scoring that improves the understanding of both individual and item performance. It is based on the concept that both test items and individuals can be simultaneously described in terms of their standing on, or relationship to, one or more ability/ knowledge level scales. An individual is characterized by his or her position on the scale, and an item can be characterized by the point on the scale indicating the trait or ability level at which a person would have a 50% chance of responding correctly to the item.
Examination blueprint A table of specifications based on the knowledge domain of family medicine, which is weighted by a judged frequency of use and clinical importance. It is used to determine the scope and depth of material covered in the examination process.
Equating
A statistical process by which the score scale on one test is converted to the score scale of another test so that the scores are equivalent or parallel.
Certifiably competent A description of a candidate who has scored at or above the cut score level on a certification examination.
Cut score A specified point on a score scale at or above which a candidate passes and below which a candidate fails.
Dimensions/orders A categorization of the domain of knowledge in family medicine, which serves as an organizing agent for the content blueprint.
Adaptive testing A sequential form of testing in which the order of items presented is determined by the examinee's response to previous items.
the 35 years of its existence. The first study, conducted in 1982 by researchers from the University of Massachusetts, used a task analysis process that identified the knowledge, skills, and abilities of practicing family physicians. Burg and associates 5 described this approach in a 1976 article. In 1993, a validity study, including surveys of family physicians' patient mixes and clinical experiences, as well as a review of data from the National Ambulatory Medical Care Survey (NAMCS) was conducted.
Unfortunately, survey return rates were low, and the results were questionable. In 1999, another patient mix study was conducted that, despite another low return rate, produced data consistent with the 1993 study. 
The New Examination Content Blueprint
A Practice-Based Design Based on discussion and the results of a study of new blueprints developed by the American Board of Emergency Medicine and others, 6, 7 the Examination Committee and the Task Force concluded that the present specialty discipline-based structure of the current ABFM Content Blueprint did not represent the current (and evolving) content of family medicine and was inadequate for creating a larger, better categorized, bank of test items. Interestingly, a new categorization of test questions was studied and considered by Pisacano (the founder of the ABFP) and others as early as 1986, but was not adopted. 8 The Task Force endorsed a multidimensional approach to the content blueprint. Multiple data sources will be used to categorize, as precisely as possible, the content of family medicine. These will include surveys of practice content, data collected by analysis of International Classification of Diseases, Ninth Revision (ICD-9) and Current Procedural Terminology (CPT) codes derived from electronic medical records of practicing family physicians, National Ambulatory Medical Care Survey data, 9 as well as other means. This task will be continuous, and the "content" definition will remain relatively current because it is tied to the evolving practice patterns. The unit of analysis for this effort will be the practice of the individual family physician. At this time, the examination will be targeted at the average family physician, recognizing that over time there will be changes in the practice of the average family physician that will be reflected in the examination. Hopefully, at some point in the future, the examination might be tailored to the practices of individual family physicians who are taking the test.
The Dimensions/Orders System
Each examination question will be coded and placed in question banks. This will allow retrieval of questions based on categories needed to match the examination blueprint, and allow question writers to be given clear specifications for writing new questions that would fit into categories of need.
The categorization of questions that will be derived from the content of family medicine will be based on dimensions (also known as orders or domains) (Figure 1 ).
First Dimensions/Orders
Each question will be assigned to a first dimension category. The vast majority of questions will fall into an organ system category, with other first dimension categories for questions not amenable to categorization in an organ system category. In some ways, the organ system categorization ap-proach is similar to that described by Pisacano et al in their 1989 article. 8 At present, we anticipate that 90% of the test questions will fall into the organ system category. The other first dimension categories include population-based care and health systems (5% of the questions) and patient-based care and systems (5% of the questions).
The organ systems that will be included in the categorization are as follows A. Organ Systems (90% of examination questions) 
Other Dimensions/Orders
In addition to the first dimension categorization for all questions, all questions will eventually also be tagged or defined based on a number of other dimensions. Not all questions will have other dimensions, and some may have multiple dimensions. It will be possible to have a "not applicable" tag for a specific question if another dimension does not fit. Tagging of questions in a computerized searchable database will allow a very precise level of definition of both existing questions within the question pool and help identify areas in which additional questions should be written. Other dimensions conceptualized at this time are shown in Table 3 . We anticipate these dimensions will eventually be used to more precisely refine the specific questions that fall into each primary dimension. For example, in the cardiovascular primary dimension, the age and gender dimensions might be applied to assure that the most commonly asked questions deal with patients whose ages and genders 
Weighting
The old content blueprint has assigned percentages of the questions into discipline-defined areas. For example, 36% of the questions currently deal with internal medicine topics. These weightings were obtained from past studies of the proportion of the average family medicine practice consisting of internal medicine, pediatrics, and so on. Different data are needed to use the new "multidimensional" blueprint. It will be possible to use actual practice content data and to assign the proportions of questions in each blueprint area more accurately. In an effort to begin compiling practice content data, the ABFM has conducted content of practice surveys of diplomates who took ABFM examinations Table 4 . The percentage of the patient visits seen by the family physicians who were surveyed are listed by organ systems, from most frequently seen to least frequently seen. Data from population-based categories and patient-based categories from the ABFM surveys are displayed in Tables 5 and 6 .
To provide a cross check of the accuracy of the practice content surveys, we interpolated the practice data from the NAMCS study, 9 the organ system categories in the ABFM surveys and blueprint, and compared the data with the ABFM surveys. To make the data more comparable, the 2 ABFM survey results were averaged and the mean percentage of practice content by organ system was compared with the percentage of practice content by organ system found in the NAMCS data. This information is displayed in Table 7 . Based on the overall similarity seen in the ABFM survey data and the NAMCS study data, the Board concluded that the "percentage of practice content" findings are reasonable.
Although the majority of the new blueprint is based on analysis of practice content, some decisions have been made by consensus opinion of the examination committee due to lack of data. The ABFM Examination Committee has determined that 90% of the questions will be organ system based, and 5% each will be assigned to patientbased and population-based care systems. Therefore, to determine the actual percentage of organ system-based test questions to assign to each category, the totals found in Table 7 were adjusted from 100% to 90%. This information, illustrated in Table 8 , shows the actual percentage of questions Several additional decisions will need to be made by the ABFM Examination Committee and the Board regarding the content of questions within each organ system. It is clear that frequency of occurrence alone cannot drive the weighting process. Criticality, complexity, and other factors will play a role. For example, Table 7 suggests that 13% of the questions on the examination should be based on the respiratory system. 2002 NAMCS disease-specific data showed that nearly one quarter of the respiratory disease seen by family physicians consists of viral upper respiratory tract infections (URIs). It seems imprudent to have 25% of all respiratory questions (nearly 4% of the overall examination) focus on the topic of viral URIs. Therefore, some adjustments will probably be made to cover important conditions, which, although not as frequently seen by family physicians, are important areas for recognition, diagnosis, and management or referral.
In addition, at some point in the future the Board will need to make policy decisions about whether the "weights" will be reflective of a standard or average family medicine practice, or whether to be more tailored: for example, to have a different weighting for the examination of a family physician whose practice does not include prenatal or antenatal care. It is conceivable that eventually, using data generated from electronic health records systems, we might be able to tailor individual examinations to reflect individual practices (recognizing that some conditions are important for family physicians to recognize and evaluate, even if they are not seen frequently). Even if this is technically feasible, there are many policy questions and testing validity questions that must be answered first. An example of the specific weighting that will be possible in the new system is shown in Figure  2 -note that with the exception of the organ system and gastrointestinal percentages, those used are purely for the sake of example-they are not based on actual practice content data, because at this time, we do not have actual data for other than the first orders or dimensions.
Complexity or Depth of Knowledge
Each ABFM examination question is currently rated on complexity and the depth of knowledge required to answer the question. One concept used in the discipline-based blueprint was that family physicians should possess the level of knowledge required to manage patients "up to the point of referral to specialty care" in the discipline to which the question was assigned. This discipline-based approach will not work well with the new practice content-based system. The new paradigm adopted by the ABFM Board is to adjust the difficulty of the examination to the level that would help better differentiate a baseline level of knowledge possessed by "certifiably competent" family physicians compared with those who are not certified. Using this concept with an item response theory approach to the analysis of the level of difficulty of individual questions and the entire test, Board editors and psychometricians will be able to construct examinations that reliably differentiate family physicians with a certifiably competent level of knowledge from those whose level of knowledge is not sufficient for board certification.
Implementation
To establish a valid measure of family medicine knowledge, the definition of what is to be measured (represented by the blueprint) must be used to generate specific items that can be reasonably expected to comprise interpretable subscales. Our historical, post hoc classification of items into subscales results in a group of weakly related items being lumped together and treated as if they are measuring a coherent sub domain (usually based on a keyword appearing in the item stem), when they were not created to do so. Thus, our plan at this time is to follow standard test development practice with subscales implemented at the front end during item writing.
Future Directions
The new blueprint offers opportunities to pursue adaptive testing and physician-specific testing formats. Adaptive testing is an examination format using a minimal number of representative questions that become progressively more difficult, until the candidate begins to answer most questions incorrectly, at which point the test is terminated. This type of testing could allow the creation of psychometrically valid cognitive examinations that would require far less time to complete. "Physician-specific testing formats" refers to tests created specifically for individual physicians, based on the actual content of their practices. The ABFM will need to decide if the relative weighting of future examinations will be reflective of a "typical" family medicine practice, or if all or part of the examination will be somewhat tailorable to reflect practices emphasizing some content areas but excluding others. When electronic health records become widely accepted, we may well have the ability to "data mine" specific physician practices and create individualized examinations. However, even if this becomes technically possible, many policy and testing validity questions would need to be considered before any implementation.
Conclusion
Brennan and colleagues 10 assert that a physician's certification status should be among the key evidence-based measures used in the quality movement. Their work demonstrated that most patients would change physicians if their current physician did not maintain board certification. Specialty cer- tification should inextricably link quality, specialty board certification, and the actual practice of medicine. Thus, it is imperative for the certification and recertification process to retain its relevance to practice and to the care that is actually being provided to patients by practicing physicians. In an effort to build a dependable, flexible, and enduring bridge between the cognitive certification/recertification examinations and the actual practices of family physicians, the ABFM Blueprint Task Force proposed a new content blueprint for the ABFM certification and recertification examinations. This new blueprint has been formally accepted and adopted by the ABFM Board of Directors. Beginning in July of 2006, this new approach will be used to provide the design structure for future ABFM cognitive examinations. Among the many strengths of the new blueprint is its ability to continuously evolve in structure, based on the actual and ongoing evolution of family medicine practices.
Charles Darwin pointed out that, "It is not the strongest of the species that survives, not the most intelligent, but the one most responsive to change." Family medicine has shown responsiveness to change, and our certification examinations must mirror these changes to maintain their relevance to practice, the public, and their links to the quality of care.
